Altered ethylbenzene-mediated hepatic CYP2E1 expression in growth hormone-deficient dwarf rats.
Ethylbenzene (EB) effectively induces several hepatic P450 enzymes including CYP2E1 and CYP2B. Hypophysectomy diminishes the magnitude of EB-mediated induction of CYP2B. Although growth hormone (GH) plays a key role in sexual dimorphism of CYP2C11, its impact on EB-mediated P450 expression is still unknown. Because hypophysectomy leads to a depletion of multiple pituitary hormones besides GH, a study was designed to investigate the possible involvement of GH in EB-mediated hepatic P450 expression using GH-deficient dwarf rats as a more specific animal model. In these rats, pituitary GH was selectively reduced to about 10% of normal levels and other pituitary trophic hormones including thyroid-stimulating hormone, adrenocorticotropic hormone, luteinizing hormone, follicle-stimulating hormone, and prolactin are largely unchanged. Male control and HsdOla:DWARF-dw-4 (Harlan, UK) rats were subjected to a single ip injection of EB (10 mmol/kg). CYP2E1- and CYP2B-dependent activities, protein, and RNA levels were measured 10 and 24 h afterward. The results indicated that dwarf rats without EB exposure expressed higher CYP2E1. Although EB treatment induced CYP2E1 activity, protein, and mRNA both in controls and dwarf rats, the magnitude of the response to EB exposure was greater 10 h after the treatment in dwarf rats. Hypophysectomy also increased CYP2E1 protein induction by EB compared to intact rats. This effect was reversed by GH supplementation to hypophysectomized rats. Overall, responses of CYP2B to EB exposure in dwarf rats did not display basic differences from controls. In conclusion, the results demonstrate that (1) the suppression of CYP2B induction found in the multi-hormone-deficient HX rats is not found in the more specific GH-deficient rat model, confirming that GH does not have a major influence on CYP2B expression and (2) both hypophysectomized and GH-deficient rats show an altered inducibility of CYP2E1 after EB treatment.